The genus Aristolochia, an important source of physiologically active compounds that belong to different chemical classes, is the subject of research in numerous pharmacological and chemical studies. This genus contains a large number of terpenoid compounds, particularly diterpenes. This work presents a compilation of the 13 C-NMR data of 57 diterpenoids described between 1981 and 2007 which were isolated from Aristolochia species. The compounds are arranged skeletonwise in each section, according to their structures, i.e., clerodane, labdane, and kaurane derivatives. A brief discussion on the 13 C chemical shifts of these diterpenes is also included.
Introduction
The genus Aristolochia (Aristolochiaceae) consists of about 500 species mostly distributed along tropical, subtropical, and Mediterranean regions of the world [1] [2] [3] . The Aristolochia species are cultivated as ornamentals [4] and popularly used as sources of abortifacient, emmenagogue [5, 6] , sedative [7] , analgesic, anticancer, anti-inflammatory, antifeedant [8] , muscle relaxant [9] , antihistaminic, and antiallergic [10] drugs, for intestinal worms, in the treatment of cholera, stomach ache, abdominal pain, rheumatism [11] , malaria [12] , wounds and skin diseases [13] , and also useful in
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treatment of different types of poisonous bites and stings [14, 15] . Several other biological properties have been described [16] . On the other hand, consumption of many plants of the genus can lead to progressive nephrophathy and urothelial cancer in humans [17, 18] . As a consequence, the distribution of herbal medicines containing Aristolochia extracts are prohibited in many countries due to their nephrotoxic, carcinogenic, and mutagenic properties [1] .
Aristolochic acids have been frequently found in Aristolochia species [19] . These compounds show toxic effects at the renal level and carcinogenic properties [20, 21] . Phytochemical investigations of these species revealed both the presence of aporphinic, tetrahydroprotoberberinic, benzyltetrahydroisoquinolinic, and bisbenzyltetrahydroisoquinolinic alkaloids [22] and other nitrogenated derivatives (phenantrenoids, aristolactams, and porphyrins) [23] [24] [25] . Quinones, coumarins, flavanoids, lignoids (phenylpropanoids, neolignans, and lignans), and fatty acids are frequently isolated from plants of the genus [26] . However, the most prominent compounds in Aristolochia are terpenoids, constituents of the essential oils isolated from the plant species. The majority of the identified terpenoids are kaurane, clerodane, and labdane diterpene derivatives ( Figure 1 ). The review "Terpenoids of Aristolochia and their biological activities", which covered the literature up to 2003, lists 52 diterpenoids isolated from the genus and their pharmacological properties [16] . In the present review a new comprehensive coverage of diterpenes isolated from Aristolochia species up to this moment (Tables 1 to 3) is described, broadly covering 26 kauranes (Figures 2 and 3 ), 29 clerodanes (Figures 4 and 5) , one furanoditerpene derivative ( Figure 6 ), and 9 labdanes (Figure 7) . Moreover, the 13 C-NMR data of these compounds are also compiled (Tables 4 and 5 ). For some structures no 13 C-NMR data was found in the investigated literature and there is disagreement concerning the 13 C-NMR data of (-)-11-hydroxykaur-16-en-19-oic acid. Sometimes different structures were given the same names.
Kaurane derivates isolated from Aristolochia species
Kaurane diterpenoids show several biological properties such as antioxidative, antityrosinase [27] , abortifacient, and anti-inflammatory activities, they are used against snake bite poisoning [28] , and present cytotoxicity against tumor cells of human prostate, colon, and breast cancer [29] . Table 1 
Clerodane derivatives isolated from Aristolochia species
Clerodane diterpenoids show a broad spectrum of biological properties [35, 36] including insecticidal activity [37] . Table 2 shows the clerodane diterpenoids isolated from the genus Aristolochia (27 to 55 in Figures 4 and 5 ) and their respective plant sources. Structure 52 has been also named as 2-oxokolavenic acid (50) . The corresponding acid of 49 has been described by Wu et al. [16] . A. brasilienses [38] ; A. cymbifera [39] ;
A. galeata [40] (5R,8R,9S,10R)-ent- 
A. galeata [40] (5R,8R,9S,10R)-(4→2)-abeo-Clerod-13β-hydroxy-2,14-dien-3-oic acid
A. chamissonis [41] (5R,8R,9S,10R)-ent-Clerod-14-en-3β,4α,13α-triol
A. chamissonis [41] ; A. cymbifera [38] ;
A. galeata [38] (5R,8R,9S,10R)-ent-Clerod-3,14-dien-2α,13α-diol
A. brasilienses [39] ; A. cymbifera [39] ;
A. chamissonis [41] Methyl (5S,8R,9S,10R)-2-oxo-ent-clerod-3,13-dien-15-oate (49) A. brasilienses [38] (5R,8R,9S,10R)-2-Oxo-ent-clerod 3,13-dien-15-oic acid [Δ 13,14 -2-oxokolavenic acid] (50) A. brasilienses [38] Methyl (5R,8R,9S,10R)-2-oxo-ent-clerod-3,13-dien-
A. esperanzae [38] (5S,8S,9R,10S)-2-Oxo-ent-clerod-3,13-dien-15-oic acid (52) A. brasilienses [38] Methyl (5R,8R,9S,10R)-ent-2α-hydroperoxy-3-cleroden-15-oate (53) A. esperanzae [38] (5R,8R,9S,10R)-ent-2α-Hydroperoxy-clerod-3,14-dien-13α-ol
A. chamissonis [41] Methyl (5R,8R,9S,10R)-ent-2α-hydroperoxy-clerod-3,13-dien-15-oate (55) A. esperanzae [38] Usual names are given in brackets 
Furanoditerpene isolated from Aristolochia species
Analgesic and anti-inflammatory activities have been observed for furanoditerpenes [42, 43] , and their derivatives also show sedative [42] , anticonvulsant [44] , and plant growth regulatory activities [45] . Columbin (56) was isolated from A. albida [46] (Figure 6 ). The furan moiety is not fused to other rings, as is commonly found in several furanoditerpenes from natural products or synthesized [47] . It is the only furanoditerpene found in the genus Aristolochia. 
Labdane derivatives isolated from Aristolochia species
Labdane diterpenoids are fungal growth regulator and plant growth inhibitor [48] [49] [50] , showing high antibacterial activity [51] . Commercially, labdanes are used as natural fixatives, modifiers, and lotions by the perfume industry, and as a flavouring agent in the tobacco industry [52] . Table 3 shows the labdane diterpenoids isolated from Aristolochia species (57 to 67 in Figure 7 ). Structures 58 and 59 have both been named as ent-labd-13-en-8β-ol-15-oic acid [53] . A. galeata [40] (5R,8R,9S,10S)-ent-Labd-14-en-8β-ol (60) A. cymbifera [40] (5S,8R,9R,10R)-ent-Labd-14-en-8β,13α-diol (61) not isolated from Aristolochia species [54] (5R,9S,10S)-ent-Labd-8(17)-en-15-oic acid (62) A. ringens [55] (5R,9S,10S)-ent-Labd-8(17),13-dien-15-oic acid [copalic acid] (63) A. esperanzae [40] ; A. galeata [40] (5R,9S,10S)-ent-Labd-6β-hydroxy-8(17),13-dien-15-oic acid (64) A. esperanzae [40] Methyl (5R,8R,9S,10S)-ent-labd-8(17),13-dien-15-oate [methyl copalate] (65) A. esperanzae [40] Methyl (5R,9S,10S)-ent-labd-6β-hydroxy-8(17),13-dien-15-oate (66) A. esperanzae [40] (5R,10S)-ent-Labd-8,14-diene (67) A. cymbifera [40] Usual names are given in brackets 13 C-NMR data of diterpenes Tables 4 and 5 show the 13 C-NMR data of the diterpenoids 1 to 67. In Table 4 the 13 C-NMR data of 17 (in CDCl 3 ) were reassigned and a new structure 22 was proposed according to 13 C-NMR data in 
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